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Abstract not available for CN1251597 

Abstract of corresponding document: EP0970980 

The present invention relates to an epoxy resin composition for FRP that will be used for fishing rods, golf 
club shafts, and the like, a prepreg that is an intermediate material made up of an epoxy resin 
composition combined with reinforcing fibers, and a tubular molded article obtained using it. The epoxy 
resin composition for FRP of the present invention comprises (A) a bisphenol A-type epoxy resin, (B) an 
epoxy resin having oxazolidone rings, and (C) a curing agent. By using the epoxy resin composition for 
FRP of the present invention, a prepreg quite excellent in handleability and a tubular molded article 
improved in flexural strength in the longitudinal direction and crushing strength in the diametrical direction 
can be obtained. 
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R 9 ' -CH,- -C(CH 3 ) 2 -. -SO*- "SO-, -S-^-O-. 



A < A) 300 Ai'h«*taT**U 

4. *L3M**. 2 -f FRP *t#S&«** 

Sfr A ( A) 300 *U«*taTA*M 

****** ( A) ^^r*^#«*t»i«**ff«. 

KJg ( B) # 

6. *UH** 5 Jfl FRP ^t^T^^^" 

C B) **#-F*]* (2) 

* 1 O-CH-C CH 2 CH— ^jj- (2) 




R 3 R 4 ft fi ■ 

o o 
(3)** (4), R \^/ R ' 

(3) 




R'3 R, 4 




R*3 R* 4 R't R' 8 
R 9 ' ^if^M*- -CH 2 - -C(CH 3 ) 2 -, -S0 2 -, -SO-. -S-5&-0-. 

a ^jf^M^ (a) *>&t*&**L&m&tfjz£&ttm (b) 

8. #U>]^-£ 6 grULtfjMf- FRP #)$£^Wm&.£~%l , ^t^T^T 
igif-^S^ A ^JpfUtJK (A) ^#^>£3Wtt^#Jllf ( B) >& 

( D ) «M#)HW^^^tMf^. 

9. I" 8 t^-^^-^^^i" FRP ¥j&^Mtm%3L&%J> 
ti£^^r^-#^^^ (E) , ^-f-k&-**-Sfr A^SfW*m ( A) . 

^^^^ztm^tfj^Mffi (b) (e) tfj&^wm 

f-^S^A#5f^#^ ( A) , ^fil^Sf|L^^ 300^it^^^'f S-T^ 
y&'fM^gl^aigfr A^Sf^#J8ttf^J:# 25- 65% 
A ftJPjlttje (A) 3f*^3fr**&*W**^#U*J» (B) ti&<^4fir, ^ 

Sfr&ttJK? (B) #J^1^ 20- 50%*^, 



11. 5- 8 t^-^^^^^^" FRP «3f$U*J»ig/Mfr, 



*.» km*%¥tm (A) . ********* (B) 
«tttt**#****4M*J» (D) «§**&^rt;*: 

[(A) /(B)] = 15/1-1/5, 

(D) / [ (A) / (B) ] - 1/100-30/100. 

Sfr A (A) , ( B) 

mm ( E) ;fcA.tt*tf****Wfl**.**» (B > 

^j****;*.** (e) 20-50% 

(B) J§*fc*MU*J» (E) 1/3-4/1 £ 

13. 1-8 — * FRP ***#U*»fe-Mfr. 
£ + #r & # ft Gic ^ 400 J/m 2 & ^. 

14. *L#J**. 9 f-FRP«&«*.*t*ia^*. * + 
fcfr ft G, c A 400 J/m 2 

15. *UM-IM^ 1-8 t#— ^^^^t FRP «&«PW*J»<ft^*» 

16. *LifiJ*#. 9 FRP «if|L#JfirflL^#r, £t#r3L® 
4b #1 (C) 

17. -ifrflia#Jt, i-8 t**-******!^ 

FRP J»ftL^#3t*«4 *t»*f^- 

18. — &#mjkfl4Mt9*#i*flf-FRP ****** 



19. fcfe«*Li«**. 

20. -#*at*Jt. i6^£tf #1 : -FRPtf^flu*^ 
miL^ii:^tf • 

>&ffi *, *.*#J»*^#4**I** 1 - 8 t « FRP 3* 

22. -*MT**fRp frp* + 

25. —#**^FRP *t*i^ — ^FRP* + 

^4.*#jar*L^* 15 « f- frp 

26. + FRP JHft *t*i^-^FRP^t 
&m ** 16 **** m * FRP 

#7<> 

27. -#/8f- FRP tfSfr&#J»la^4fr, &t£#£#l&^ 
4fcif 200Ni&ji*:. 
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29. -*t#-f FRP 3fr4M*JKm^4fr> *t3#-**iA#-6>J&A 
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M^W-^^f^M^^ t*^* frp) « 

8***]+* C 9 4^*)*^ No. Hei 9-74794) , & 
^MtJR****^ FRP tt4t4M**«*«*. #*] 

« frp ^Muta**********. 
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(A) AS>*MM*JK (TiL^TTt^J^^ (A) ) % (B) #/9f^# 

(Tl^M (B) ) *» <C) (TX 

R 
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100-5000 >G . 

( ^]^:^^^^^) 

«L J8 # * a, ffl f- FRP 



^(A). (B) (C) , ^(D)-#T*fA^(A) M 

^ ( B) ttA^#tt***4*J» ( Tx##&^ ( D) ) , m -t&jrvk 
•m $L#J &Jt% 100 - 5000 ft . 

^f- FRP W$f:|H*JKa^#^^- 

#W^hi.*it***AFRP ftfc&Tm? FRP>£ 

j.^^.^f ft^j^#.#jtttt^4ftjLJi^A-f FRPttfflUtJKI&'M*. 

FRP*******^#' #4t*^S*«-f FRP 

>^S^, 10mm, 9\>&% 12mm. *fJM4M*^* 

#60±1%, ^>T^^^J^: tf#-f FRP«3ff*.#r»^*at#«W*- 
220 - 250GPa tt*L*f*« &#-fttf^7f # . *t ****** 
^ 150g/m 2 , fl^ FRP «*Jl#JR*^fr** 31%**, 
* * ^ > jgL^^^^^^^T^^ - 45 0 /-45°/+45°/- 

45 o /0°/0 o /0°. 

#Ji^f ^^1*^7 10mm #5iJ^.^r*. #./fJ B.*M?L, 

FRPtf^lMm&L^, #*£^-f# 
JS-f FRP ^JPlL^JWia^*****^*^ 1 ** * 90°^r^-h^^.t 
^^^7 110Mpai&jl*L- 

A ft -f FRP ^^H.#H»fl-^*at***«* 220 - 250GPa ****** 



A#-i^^^^7^>i> *t**f*M&**** 150g/m 2 , /g^FRPtfSfr^ 
#06^*;$ 31%**, # 15 ( 
2mm) , ^^^^M^i^^O 0 . 

#Jii£^;g:^J^jMt£f^2r6j# 90 o ar*»-t-fc£.60mu & 10mm 
iL#4fc^-fc)tt2&&# 32mm, Jl^^ 3. 2mm, 

BL*iti&3>1k6L*l 2mm/^, **** T*fciMMML«**** #, *t 

4t#^x<E#f- frp tfj&^Hm < a) , ^i&m&t 

(A) #$£&£** ^^*jf**&T#4*&#*#*]F*-5t. -*-iL 

^t^^uru i jt.#*^*.**&#j»«x«t. a), 

|L#»-^*.*SiJtB#-««;*.^* 400 A fisMU*»tt 

>ft^^^S^^^a^^5f^S*300^it^^^B^A^$f^ 

^TW^M****** YuKa Shell Epoxy K.K.#]i£# 

EPIKOTE 828 EPIKOTE 834. 

#^^*S^g>fr^^fL^*400AJt^^^^A^^^^^^ 
^ EPIKOTE 1001. EPIKOTE 1002. EPIKOTE 1004. 

EPIKOTE 1007 EPIKOTE 1009. 

tt%^2LWtfjmi- FRP ^^^#^^-B-^^A^ (B) , tiLmgrt 
T*']£, ( 1) /^#**tt**tt*Wtt^M*J». (B) ;^£3L 
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*A*(B) TAB ******* #^B»No. Hei 5-43655 t^tftt* 

fl*> Asahi-Ciba Limited XAC4151 XAC4152. 
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R 9 ' 4t^-£#t. -CH 2 -. -C(CH 3 ) 2 -> -S0 2 -, -SO-. -S-&-0- 

£«L«fl#jMf- FRP ^JU*J»fe^#t. ^T* 1 ^^ ( D ) . silt 

^«»MMf FRP JfrfUtfJKIa^fcttA^ (D) , n#-#^r 
^^^^^^^ (A) fr&fr (B) 

Tohto Kasei Co., Ltd. PHENOTOHTO YP - 50 

PKHP- 200^„ ^AJIl^*^*^**** (T*.#* PVF) , 

60% ^ r,#iM*¥**aMMr* ^**s?- tittW*** 

ftttttffi. Chisso corporation VINYLEC ^ft* T^1^3£# 

^^^^^ffif-FRP^^^^^^*^"^"^^^^^* 1 ^^ 
100- 5000 FRP «4 

fcttftJL^eot:*^ 100 ft, *imfL#*»&£*tttfW»***^*. 
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^/fl-f FRP ttjff&WJtt&£*4frti#jf.ifei£ 5000 fy&WSLTkPi 

&^J&*T&2Uf^it#'&>t> 300 

- 3000 . 

£^X«8t, Rheometric 

Scientific F. E. Ltd. RDA - 700 *h &#f£'&3Ml:>& m 

IB FRP «4i|LB4fcJf|L*|-J»ftL^*****.^ 
fiJ^JEE. 0. 5mm 25mm ^ B it^iaj , — >MQ4t)K 10 flL0L/## 

(A) *»A^(B) (A) /(B)] 9/1-3/7 f, 

*K ##J#.&£.A^ (A) ( B) t ( B) 20 

- 50% 

S^A^CD) A^(A)^A^(B) tfit&[(A)/(B)] 
fcikfc*** 15/1-1/5 i«**lt* 10/1-1/3 

j&*h#JW4fciM&A^ (A) **A^ (B) W^*t^ ( B ) 7 

-50%* J:. 

£ * # tt^&W tfjfflT FRP X)^nffi%L&*h ¥i a^ 
(D) Bfr, JHf" FRP ^^^.#J^^L^tfiC«^{(D)/[(A) + (B)]}>fc^ 
* J: *b 1/100-30/100 2/100-20/100 ft. £ *K 

£ j^&z^am¥^JS##&^ ( D) at, ^f- frp 6$sf41*M*& 

1 at *b { (D) / [ (A) + (B) ] } 4t * * 1/100-20/100 ^SA, it 
1/100-10/100 

S^^fiuA^-#Jf;Mi(E) ( T3C#^7A^ ( E) ) . i&£t£ 

"T- FRP tfjlfr$«¥tm&&th ( E) , Tit— #*t**JMWJ 



-f frp w«#L#r»*L^#*4#^'itfttt-f- ^/L-^^t^r^^j^^. 

Dainippon Ink and Chemicals Inc. EPICLON N - 770 

N- 775. 

£&mf- FRP #;-MJ^^4&t^>^&^ ( E) 

^(A), (B) (E) tf^W8f£l^tt&*, &^(E) 

tf^*;& 3~ 20%M. jMki&^k^A^ ( A) , A^(B) 

( E) #)?£%Hy&i&$-tf}& J i, fa^tfj&fr ( B) ( E) ft 

&^T;$ 20- 50%**, ( B) ( E) £JL^*t£ 1/3-4/1 

ft. 

Gic ( >&^>&£&*Mfci£JL) 
400J/m 2 ifcjt$tt;flf- FRP #}1&% t Hm£&&%i. &4b, ASTM-E399 
#Ti£#f (compact tension method) G IC . 

*. 



it. 

£ to**.* «* J8 frp ***;#lWJKia^#*iA**f*-¥- 

«A*.*.2tiiT. ****** 

#*]Jfc, #4tJB**f^4fc^* 90 o ^rt^Ji4jt^»it.* 125MPa ^ 
Sift., #4fc#£#te**rt**f#iH-. >p#L*<t*f-^#fr«4 90°* 

£ 90°55" ft -t ^ & £ [MPa] >2500/4&£f [GPa] 



# /X, T # f '] T ^tt & *f & & . 

*«jat*^tw*tw**ft*#. w ******** 

«*#* »******!&. *#****f" 25% ***** a.T, 

3#;fc7i£#*H*,***fc. JSJjfc, 3*J«****#****#*** 

*************************** 
tr*jfc*i***f**. #**jb;Ml***MU***<*##** 
1^*************^25%**, ***** 

*»**#;****«* ^M:**-"^* * & ****** ** 

* Atf, ^ ^^^^HM*****^*-*^ ****** 

* # tSj 6* 90°^" ft -t ** * * * * CMPa] >X/3*L * * 6* fl^t** [GPa] 
£t X;M* 100000* *********** 

*K£T-*FRP********** FRPt**T-t*** 

iSUfl^f FRP 6**fL#**L*4fr#* FRP * + ****- 
£ FRP *****#**ff- 

*jjLSt*J&+i2K -***-*"»** ff-S-******** 

***«********- A********* 
************#****** **- 
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at* * WMA*** ^ - # * & 

«J£** ftj&4FAAf!&« ££J££,A3L 4FA*M£A£ (tape lapping 
molding)^, ^^^AIM^A***- 

#***A***H**. ♦ 200NA**, -f 

10mm, *h^# 12mm, *f 60±1%, 
«*rT***4-: iiitffi * f" FRP fLM»fc^***JWt«* 220 
- 250GPa *#A#-fc*Sfc*>i . *t********* 

150g/m 2 , J«^FRP^^IL4*Je^*^ 31%**, #JMltt***tf 

5LJi**4M*«*tt#Jf»£* 200N^it^, i&it&!>^,9LFRP,&# 

*t*Tia«A**M* 

240Ni£jt:fc.. 

4tSfe;ML***Ji f - FRP «*JU*»ftL^*r. ^ FRP 

%¥tm&&%I ; SlTlk%- ! fr j &± 220- 250GPa 4&£f &#-TS)^*I:* 
31%**, # 15 JUS^IM*^"* 

k U0°, ii^MHA*!^** (#&2mm), 90°^t^jJi^^^^^ 

^ llOMPaA*.*:. B^*^*^*^*** 900 ^^**** 
Jt.^ llOMPai^jt*, ii3tA^FRPAiHLA«T*!A4:***&**«l 
itftife-t**^^^^ 900 *^- 11 * 4 ***** 124MPa£.jt 
UOMPaAit*-. 



1 1 



(A) 

EP828: *l»Af>*MU*J», EPIKOTE 828 184- 194; 

'f i^T^aM^) , & YuKa Shell Epoxy K.K.^Jit. 

EP1001: *^A*SMU*JK, EPIKOTE 1001 450- 500; 

^iS.T^©^> » & YuKa Shell Epoxy K. K. #Ji£. 

EP1002: JBL»-A^«#L4*», EPIKOTE 1002 (Sf^£^: 600- 700; 

^i^T^S^) > * YuKa Shell Epoxy K. K. #Ji£. 

EP1004: *>lgfrA^3f$J«f, EPIKOTE 1004 ( £ J:: 875- 975; 

-tiST^il^) > & YuKa Shell Epoxy K. K. 

&fr (B) 

XAC4151: &*&*£.%Lmifrtfi1&%*¥[JSa, Asahi-Ciba Limited 
XAC4152: ^^^j&SSSf^Sf^^JJt, Asahi-Ciba Limited 

(c) 

PDMU: ^M^T**. 
DC ML'"- ^-^^-f&fc 
DICY: H^flk 

A^ (D) 

PY-50: 1£%&¥[$k, PHEN0T0HT0, Tohto Kasei Co. , Ltd. 
VINYLEC E: V ^=H^> Chisso corporation ^] it. 

VINYLEC K: Sf^ ¥ SMtfJ£ , Chisso corporation #1 it. 

( E) 

N740: EPICLON N740 (£*&T*-f 

, Dainippon Ink and Chemicals Inc. if. 
N775: £*ftg^*7t*««#.*M». EPICLON N775 ( 4Mt 
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70- 80X3 ) , Dainippon Ink and Chemicals Inc. ^.f-. 



fcm Rheometric Scientific F. E. Ltd ^Jit^^r^^^'^*!*^ 
RDA- 700. *HJt*#£ttJBf- FRP # ^® 4fc*fr|M*JKfiL^#*£.*.£. 

0.5mm 25mm «*H*4l!S|, £«JiMP*»£. 60X: 

#L# ASTM - E399, ft >&'J^&;fr * (compact tension method) «j G ra . 

9) 90°55T £j _h # * & Jltt >5T & 

A Jfl -f FRP tt*JU*J*i&^*flt#SM*** 220 " 250GPa 
«A**H***tf. * + *W*M»**:*# 150g/m 2 , #f-FRP#Sf|L 
M^^^^^J 31%**. # 15 JftaL#*i4h*&*t^fia#^— aa* 
j^JiJfciti, ^f^^^r^J^ 0°, 4.,fi^A#-i£j,g:^# (#/t.2mm). 
#it#-i^J>g:^.>i ^A^^f^^^j^ 90 o ^TT^-h-^^60mm, & 10mm 

jt##4^jKltt*E£# 32mm, **Jt^*i&^ 3. 2mm, 

ft*#3fr£Jt* 2mm/^, ***-frT«! H*: ft #, if #-5 

ig.it'&ffl^r^ Orientec Corporation i&ffi *£3k 

^LTRNSILON, 60mm. ^ 10mm. # 2mm ##,#&T i£J&#-*r 

T^,^: L/D ^ 16, 3.2mm, j£ 
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120mm, ft 10mm, * 2mm *T«*«r«-frT**: 1*7 L/D 

^^i^^Jl^^ 3.2mm, 2mm/*. 

ft -f FRP ««H#rjfilla^*at***** 220 - 250GPa tfj&^m 
«A#-tSj«at*^. *t******** 150g/m a , flifFRP^IL 

JL, jgL^^^^^^T^A + 45 o /-45°/+45V-45 o /0 o /0 o /0 o . ^Atf 
*#t«*i***ft#* 10™. 12m, *f*M*M***# 60+1%. 

4H*f"**«*^A* iom***#. XI *JLJBL * 

jt##]>fe, S&ittitfi 1 ?^ Orientec Corporation i£3£r 
#L TENSILON, & 8 t^^'-t^^ * A 

FRP fft«*l*^W**t** 

«l**^f ************* 11. 5m,** 2m. ft 10mm 
#f IS £f . ftl^*^ Orientec Corporation i*,^^ 
TENSILON, ^#^5l#^#-hil#^^# : T#^***JtJ***-W 
tfJER&;£ 500mm, g Jttt#JL&* < > **** * 150mm ' * 

15mm/*, *Jt*t**jSL 6^11^**^^^*^ 



1-1 



211C ^ 50%RH ***** 

afttfttJKttafcfci&a* (Tg) 

Rheometric Scientific F. E. Ltd #i£#3fr &4*^4t«i*^ 
RDA- 700, *t 60mm 12mm 2mm 10 jjJt/#**i*.Jt* 

sc/step-**, a^fe**********. 

J*.. 

^T^^-feM-tiiflia*^! «*^^* 

^'h^^^^h^^ 4.6mm, jL^^^^P^^h^^ 14.3mm, -£JL# 
1500mm Ji # #f JM* * A + 45°# #J 5,&-t1S%?M *h 

— j&H#***#**£*«#-k#AfcJt (angle layer) . 
**)|^Jt.*-t- 3jft«at#Jt-. f AW (straight layer), 
^LifiiJi^^O 0 . £jLtfvift*U& 2mm il-hjjt 20mm. #30^6^^*$^ 
^, #*JL-fW4fcJ^ + , *. 145t;iii* 240 ^4i»B4fc*rj». Hifc^, 
fiHr&, #r#&^*$^> jyLjLft'J^^F^X^*.*^^^* 10mm 

Product Safety Society 4k Jfctt 1" A * ait.****^ 
^M********"*!*^ 5 San No. 2087 (1993* 10 /I 4 9 ) Minister 
of Japanese Ministry of International Trade & Industry #:$L ) 
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i*Mt#4;t. "5KN*J8*iiM5l" ( Mechatronics Engineering 

Inc.*./*), SJt****&*#***A#*«*^ £jL^*tf^ 

l - 11 %>tb%L%&W l - 5 
#]^S&:3->4L 1 *» 2 ( **£^***) , 

^ttfr*]***£*#*-t- ***#**<MfrJi****r*«** 

(TR30G- 12L, Mitsubishi Rayon Co., Ltd. ) , -fc***.^ 

jum******. ********** . ********** 

150g/m a , 31%**. 

#*]***#fc#*#*******' #ii«#***# 

* i30t:^a4b*-frT*ff ****** i ******** 

&#f^tf FRP **^1^ ( Ti#^^A ) . £f-#L#tf *ft 

iw*fe*iM***4fc**tt**-- ^**.*»4tl^2*^. 

3*. #******tf*****fi*A*AJMfc*--**A# 

fcj&tt******. #**10m**#Ji*#**J&*** 
jgL*jyL««#***#**t-*f**^** + 45°, + 

45°^*^^:- 45°**fc5-*.£*i*fc**^* 4 >H***tf & 
^^r*.i«4*Ji*****4«#fc**^*— **^****** — ^' * 
^3^0°^:. 30pm, ** 15«) ***-**** 

6.5kg/15mif^Wani*l******i«f****^» * 130T;#iD 
*fcjPt*"*l**- H«^. *#*^. ****1.0— *** 

j*fW****tt****A <T*.#**4****> • *t^#**W 
•f *e*if**«H*. 1^2*^. 
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